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57 ABSTRACT

Methods of providing payment for use of a medical device on
a per-treatment session basis are disclosed. The methods
include downloading treatment credits to the device linked to
a customer account and activating the medical device when
the number of available treatment credits is greater the one.
The number of treatment credits downloaded to the device is
based on at least one of a credit limit provided to the customer
account and a number of prepaid treatment credits purchased
by the customer. In other embodiments, the medical device
monitors the number of treatment sessions performed and
activates the device only when a customer’s account is cur-
rent.

18 Claims, 7 Drawing Sheets
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CUSTOMER PURCHASES A NEUROSTIMULATOR UNIT AT A REDUCED COST 1

CUSTOMER SIGNS UP FOR CUSTOMER ACCOUNT ON COMPUTER SYSTEM AND UNITIS | 102
LINKED TO ACCOUNT ™

CUSTOMER SIGNS INTO ACCOUNT AND IS DIRECTED TO CUSTOMER INTERFACEAND | 104
PURCHASES TREATMENT CREDITS ™

A1

NEUROSTIMULATOR UNIT IS CONNECTED TO THE COMPUTER SYSTEM FOR 106
TRANSFERRING INFORMATION BETWEEN UNIT AND SYSTEM ~

NEUROSTIMULATOR UNIT TRANSMITS UNIQUE IDENTIFICATION NUMBER TO 108
COMPUTER SYSTEM AND SYSTEM VERTFIES THAT UNIT IS LINKED TO ACCOUNT T~

)

COMPUTER SYSTEM TRANSMITS THE PURCHASED TREATMENT CREDITS TO THE 110
NEUROSTIMULATOR UNIT 1~
QL
USER REQUESTS A TREATMENT SESSION TO BE PERFORMED WITH T
NEUROSTIMULATOR UNIT
NEUROSTIMULATOR 14
NONE AVAILABLE UNIT DETERMINES WHETHER
A TREATMENT CREDIT IS
AVATLABLE
AT LEAST ONE CREDIT AVAILBLE 116
NEUROSTIMATOR UNIT ACTIVATES PULSE GENERATOR TO PERFORM ™
TREATMENT SESSION

FIG. 7
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1
MEDICAL DEVICE PAYMENT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims benefit as a non-provisional of U.S.
Patent Application Ser. No. 61/978,517 filed Apr. 11, 2014,
entitled “Medical Device Payment System,” and as a continu-
ation-in-part of U.S. patent application Ser. No. 14/298,207
filed Jun. 6, 2014, entitled “Percutaneous Tibial Nerve Stimu-
lator,” which is a continuation of U.S. patent application Ser.
No. 14/149,310 filed Jan. 7, 2014, entitled “Percutaneious
Tibial Nerve Stimulator,” which is a divisional of U.S. patent
application Ser. No. 13/523,965 filed Jun. 15, 2012, entitled
“Percutaneous Tibial Nerve Stimulator,” and granted as U.S.
Pat. No. 8,660,646, which claims priority to U.S. Provisional
Application Ser. No. 61/497,570 filed Jun. 16, 2011, and
entitled “Percutaneous Tibial Nerve Stimulator,” the contents
of'each being incorporated by reference herein in their entire-
ties.

FIELD

This disclosure relates to the field of payment systems for
medical devices and equipment. More particularly, this dis-
closure relates to a system for providing payment for use of a
medical device, particularly dental, veterinary, and nerve
stimulator devices, on a per-treatment session basis.

BACKGROUND

Nerve and muscle stimulation are used to treat a variety of
medical conditions such as to reduce pain and to assist muscle
and joint rehabilitation. Nerve stimulation has also been used
for decades to control bladder function. Today, nerve stimu-
lation is used to manage dysfunctions of the central nervous
system as well as end organ dysfunction through modulation
of relevant peripheral nerve activity. Various approaches to
gastrointestinal and bladder neuromodulation have been
studied with stimulation of the vagus, pudendal, sacral, and
tibial nerves that have proven to be effective in controlling
end organ function.

One problem distributing medical devices is that the manu-
facturers of the devices have trouble implementing into the
sale of the devices a financially viable and profitable business
model. This is particularly true with respect to medical
devices that do not require specialized replacement parts
associated with each use. In most cases, devices of this type
are sold with all revenue frontloaded into the original sale of
the device. The medical provider, office or hospital must pay
for all future use of the device on the day of purchase. In other
words, the manufacture sells the device to a healthcare cus-
tomer for a fixed price and then receives no additional income
from the customer once the device is sold unless the customer
purchases another device. Such devices are numerous and
include, for example, nerve stimulating systems, muscle
stimulating devices, laser-therapy devices and other radio-
logic, sonographic, fetal monitoring, diagnostic and thera-
peutic devices, both clinical and laboratory in nature.

In order for a manufacturer to realize, financially, the life-
time value of any medical device, that value is typically paid
at the time of sale of the device. This creates a notable burden
of'the end user to prepay a sizable percentage of the revenue
hoped to be generated by the delivery of services with that
device. Rising prices and an uncertain economy has created
real obstacles to the purchase of new and effective medical
devices. One solution has been for manufacturers to design
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and incorporate non-reusable components into newer devices
to generate ongoing revenue, allowing the original cost of the
device to be set at a lower price point. The balance is replaced
by the ongoing sales of the non-reusable items by the manu-
facturer to the end user. For example, U.S. Pat. No. 7,536,226
and U.S. Pat. No. 8,046,082 relate to a nerve stimulation
device for treating incontinence where a reusable lead wire
system as described in U.S. Pat. No. 6,493,588 was converted
into a single lead use system. In other words, manufacturers
have resorted to creating specialized replacement parts even
when none are necessary in an attempt to artificially create a
recurring revenue stream from the sale of the device. How-
ever, this results in unnecessary waste when the non-reusable
components could be designed to be longer lasting. Addition-
ally, the manufacturer runs the risk of competitors entering
the market with their own replacement components for the
manufacturer’s device.

What is needed therefore is a payment system that can be
easily incorporated into medical devices providing the ability
to charge a healthcare provider/device owner for each treat-
ment session. This allows a lower initial sale price of the
device that is supplemented with a recurring revenue stream
so long as the device is used. The purchaser of the device also
is benefited with lower initial costs, simplifying their own
financials, stretching out payment for and allowing greater
access to new technology. The purchaser is provided the
ability to pay for the device with revenue actually generated
by the device usage. The patients benefit by greater access to
new therapies or therapy delivered by newer, more effective
or more efficient devices.

Additionally, owners of certain devices may wish to imple-
ment the payment system into existing devices to recoup their
investment in the device and provide a simple and efficient
payment system for their patients.

SUMMARY

According to one embodiment of the disclosure, a method
of providing payment for use of a medical device on a per-
treatment session basis includes providing a customer com-
puter system having a customer interface; providing a medi-
cal device computing unit including a microcontroller for
monitoring a number of treatment sessions available to the
medical device and for activating the medical device when the
number of treatment sessions available is at least one, the
number of treatment sessions available determined based on
at least one of a credit limit provided to the customer for
postpaid treatment sessions and a number of prepaid treat-
ment credits purchased by the customer; receiving a treatment
credit request transmitted through the customer interface, the
treatment credit request having purchase information includ-
ing at least one of payment of a number of postpaid treatment
sessions already performed and payment for a number of
prepaid treatment credits; transmitting the treatment credit
request from the customer computer system to a central pay-
ment server for validation; receiving at the customer com-
puter system validation information, the validation informa-
tion corresponding to at least one of the number of postpaid
treatment sessions paid for and the number of prepaid treat-
ment credits purchased; connecting the microcontroller of the
medical device computing unit to the customer computer
system; transmitting the validation information from the cus-
tomer computer system to the microcontroller; and adjusting
the number of treatment sessions available to the medical
device based on the validation information.

In certain embodiments, the method further includes deter-
mining whether the number of treatment sessions available is
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at least one and activating the medical device based on a
treatment session request when it is determined that the num-
ber of treatment sessions available is at least one. The method
may also include transmitting usage information from the
microcontroller to the customer computer system, the usage
information including a number of treatment sessions per-
formed; monitoring the usage information of the medical
device through the customer computer system; and providing
the usage information to the customer through the customer
interface of the customer computer system.

According to some embodiments, the microcontroller
communicates with the customer computer system through
one of radio frequency, Bluetooth, infrared, and a wireless
Internet connection. The microcontroller may also commu-
nicate with the customer computer system through a universal
serial bus connection.

According to certain embodiments, the medical device
includes the customer interface of the customer computer
system and acommunicator to communicate directly with the
central payment server.

According to another embodiment of the disclosure, a
method of providing payment for use of a medical device on
a per-treatment session basis includes providing a customer
computer system having a customer interface; linking the
medical device to a customer account, the customer account
for monitoring a number of treatment sessions available to the
customer account; providing a medical device computing
unit including a microcontroller for monitoring usage infor-
mation directed to a number of treatment sessions performed
by the medical device, for updating a number of treatment
credits available to the medical device based on the number of
treatment sessions performed by the medical device, and for
activating the medical device upon a treatment session
request when the number of treatment credits available to the
medical device is at least one; connecting the medical com-
puting unit to the customer computer system for transmitting
at least one of the number of treatment sessions available to
the customer account to the microcontroller, each of the num-
ber of treatment sessions available transmitted to the micro-
controller corresponding to one treatment credit available to
the medical device; and updating the number of treatment
credits available to the medical device based on the number of
treatment sessions available to the microcontroller transmit-
ted from the customer account.

According to certain embodiments, the method further
includes receiving a treatment credit request transmitted
through the customer interface, the treatment credit request
including payment for a number of prepaid treatment credits,
each prepaid treatment credit corresponding to one treatment
session available to the customer account.

According to certain embodiments, the linking stem fur-
ther includes linking a credit limit to the customer account,
the credit limit providing a number of postpaid treatment
credits available to the customer account, each postpaid treat-
ment credit corresponding to one treatment session available
to the customer account. The method may also include receiv-
ing payment information including payment of at least a
portion of the postpaid treatment credits and updating the
number of treatment sessions available to the customer
account based on the payment information.

According to yet another embodiment, a method for pro-
viding payment for use of a medical device on a per-treatment
session basis includes providing a computer system having a
customer interface and a central payment server; linking the
medical device to a customer account; providing the medical
device with a medical device computing unit including a
microcontroller for monitoring usage information directed to
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a number of treatment sessions performed by the medical
device and a communicator for communicating with the com-
puter system; providing a user with a time certificate having
an expiration date, the time certificate operable to be trans-
mitted to the microcontroller, and the microcontroller oper-
able to be activated upon an activation request based on the
expiration date of the time certificate; receiving at the com-
puter system the usage information from the medical device
computing unit; billing the customer account for the number
of treatment sessions performed by the medical device; and
updating the expiration date of the time certificate based on
receiving payment for the number of treatment sessions per-
formed by the medical device.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages of the disclosure are apparent by refer-
ence to the detailed description in conjunction with the fig-
ures, wherein elements are not to scale so as to more clearly
show the details, wherein like reference numbers indicate like
elements throughout the several views, and wherein:

FIG. 1 is a view of the tibial nerve stimulation device
applied to the patient according to one embodiment of the
disclosure;

FIG. 2 is a front view of a neurostimulator unit according to
one embodiment of the disclosure;

FIG. 3 is a rear view of a neurostimulator unit according to
one embodiment of the disclosure;

FIG. 4 is an front view of an transcutaneous electrode patch
according to one embodiment of the disclosure;

FIG. 5 is a block diagram of the internal circuitry of a
neurostimulator unit according to one embodiment of the
disclosure;

FIG. 6 is a view of a customer interface according to one
embodiment of the disclosure;

FIG. 7 is a flow chart of a method for performing treatment
sessions using a neurostimulator unit according to one
embodiment of the disclosure; and

FIG. 8 is a schematic diagram of a medical device and
central server of a payment system according to one embodi-
ment of the disclosure;

DETAILED DESCRIPTION

Referring to FIGS. 1-7, a payment system according to the
present disclosure is exemplified with a nerve stimulator
device 10 for treating incontinence. It should be understood
that the payment system could be implemented into other
types of medical devices associated with medical therapy or
diagnosis in a similar fashion and as more broadly described
in FIGS. 8-9.

As shown in FIG. 1, nerve stimulator device 10 includes a
transcutaneous electrode pad (shown in FIG. 4), a percutane-
ous needle electrode 14, a battery operated neurostimulator
unit 16 having a pulse generator, and a single lead wire 18 for
electrically coupling the needle electrode 14 to the neuro-
stimulator unit 16. In preferred embodiments, the neuro-
stimulator unit 16 includes dimensions of approximately 54
mm in length, approximately 46 mm in width, and a depth of
approximately 14 mm and is configured to be removeably
attached to the electrode pad which is adhesively applied to a
patient’s skin. In other words, the neurostimulator unit 16 is
sized and configured for comfortable placement of the unit
adjacent the heel or ankle area of the patient.

Referring to FIGS. 3-4, the transcutaneous electrode pad
12 includes an attachment mechanism 20 on the top surface
13 of the pad 12 and the neurostimulator unit 16 includes a
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corresponding attachment mechanism 22 on the bottom sur-
face 17 of the neurostimulator unit 16 for removeably attach-
ing and electrically coupling the neurostimulator unit 16 with
the electrode pad 12. In a preferred embodiment, the neuro-
stimulator unit 16 includes a female snap connector 22 dis-
posed on the bottom surface 17 that connects to a correspond-
ing male connector 20 disposed on the top surface 13 of the
electrode pad 12.

By providing a neurostimulator unit 16 having an inte-
grated pulse generator and electrode pad 12 during operation
of'the stimulator device 10, only a single lead 18 is needed to
be included in the device 10 to connect the needle electrode
14 and provide stimulation to the stimulation site. No lead
wire is needed to electrically couple the neurostimulator unit
16 and electrode pad 12. This results in a compact system
having very few parts. The entirety of the system is also able
to be connected to the patient during treatment which pro-
vides the patient greater flexibility in movement during a
treatment session. Further, as a hand held pulse generator is
not being used, the single lead 18 only needs to be as long as
the distance from where the electrode pad 12 is applied to the
skin of the patient to the insertion site of the needle electrode
14.

In operation, the transcutaneous electrode pad 12 is posi-
tioned near a selected stimulation site on the surface of the
skin. The percutaneous needle electrode 14 is then inserted
through the skin adjacent the nerve or nerves to be stimulated,
i.e., preferably adjacent the tibial nerve when treating incon-
tinence. The neurostimulator unit 16 is attached to the trans-
cutaneous electrode pad 12 and the lead wire 18 is connected
to the neurostimulator unit 16 so that the pulse generator is
electrically coupled to both the electrode pad 12 and the
needle electrode 14. When the pulse generator is activated to
perform a treatment session, current pulses traverse the
stimulation site by passing from the transcutaneous electrode
12 to the internal percutaneous electrode needle 14.

Referring to FIG. 2, the neurostimulator unit 16 includes a
LCD display or other type of graphic display 30 for display-
ing operating information of the unit 16 such as the battery
level, time remaining for a treatment session, signal strength
of'the pulse generator, treatment credits remaining for the unit
16, and a network/computer connection status. Further
aspects of the neurostimulator unit may include, for example,
operating utilities such as a power button 32 for turning the
unit 16 on and off, a toggle control 34 for adjusting the signal
strength of the pulse generator, a start button 36 for beginning
a treatment session, and a receiver 38 for receiving the lead
wire 18 and electrically coupling the percutaneous electrode
14 to the neurostimulator unit 16.

In preferred embodiments, the graphic display 30 and/or
some of the operating utilities may be either removable or
permanently separate from the neurostimulator unit 16 to
allow for handheld control of the device 10. Such a design
would provide for further compactness of the neurostimulator
unit 16. The handheld unit could be a custom designed device,
a smartphone app running on a smartphone or tablet com-
puter, or software downloaded to a personal computer or
accessed through the Internet. The computer/handheld unit
would then preferably communicate with the neurostimulator
unit 16 wirelessly using an infrared, Bluetooth, wireless
Internet, or other means of wireless connection. Alternatively,
the handheld unit may include a wired connection with the
neurostimulator unit 16. Other features of the computer/
handheld unit may include the ability to control multiple
neurostimulator units 16 and the ability to time each treat-
ment session and notify the patient or administrator with an
audio alert at the end of the treatment session.
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Inanother aspect of the disclosure, the neurostimulator unit
16 is preferably connectable to a computer system, which in
turn is connected to a central server for providing a treatment
credit purchasing system and for monitoring the status and
usage of the device 10. The neurostimulator unit 16 is pref-
erably operable to communicate with the computer system
through a communicator that connects with a communication
network. In preferred embodiments, the computer system
includes a transfer device such as the handheld unit described
above for facilitating communication between the neuro-
stimulator unit 16 and the central server. As noted above,
transfer device could include one or more of a personal com-
puter, smartphone, tablet computer, etc. In these embodi-
ments, the neurostimulator unit 16 is connected to the transfer
device using, for example, a universal serial bus (USB) con-
nector or wirelessly by using an infrared, Bluetooth, wireless
Internet, cellular network or other means of wireless connec-
tion. Alternatively, information may be transferred between
the neurostimulator unit 16 and the transfer device using a
portable digital storage device such as a USB storage drive. In
other embodiments, the communicator of the neurostimulator
unit 16 connects to the communication network and central
server directly without the need of a transfer device through,
for example, the Internet or a cellular network.

Accordingly, the transfer device preferably incorporates
memory storage for banking purchased credits, and a micro-
controller for managing credit acquisition and utilized con-
sumption (e.g., adding and subtracting from the stored cred-
its), a display for communicating the number of stored credits
and other useful information related to use, and a USB con-
nector. The device can be attached to any computer with
access to the Internet and a USB port to purchase use credits
over the internet from the manufacturer/distributor/third
party-payment handler and store purchased use credits autho-
rized by the central server. The device may then be attached
via USB port or wireless connection with an appropriately
programmed neurostimulator unit to provide therapy based
on the availability of stored credits from the transfer device.

The neurostimulator unit 16 further includes a microcon-
troller for storing information relating to the current status
and past usage of the unit 16 and controlling operation of the
device 10. The status and usage information may be trans-
ferred from the unit 16 to the computer system when the unit
16 is connected to the computer system. In particular, the
microcontroller monitors a number of treatment credits the
neurostimulator unit has available to it. Each available treat-
ment credit corresponds to a treatment session or portion of a
treatment session. After a treatment session is completed, the
number of available treatment credits is reduced. If there are
no more treatment credits available to the neurostimulator
unit 16, the microcontroller prevents the neurostimulator unit
16 from performing a treatment session by preventing acti-
vation of the pulse generator. In order for the unit 16 to be used
in further treatment sessions, additional treatment credits
must be purchased and transferred to the neurostimulator unit
16. The concept of purchasing credits for each use is seen to
be applicable to other medical devices used for medical diag-
nosis, medical therapy, lab testing equipment as well as cor-
responding devices for veterinary, dental and chiropractic
applications.

With reference to the block diagram of FIG. 5, one embodi-
ment of the circuitry of the neurostimulator unit 16 is dis-
closed. As described above, the neurostimulator unit includes
the graphic display 30, power button 32, toggle control 34,
start button 36, pulse generator 40, battery 42, USB port 44,
and microcontroller 46. The microcontroller 46 controls
operation of the high voltage supply (DC to DC converter 54)
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and display of the operational characteristics on the graphic
display 30 using a series of switches 48, digital-to-analog
converters 50, analog-to-digital converters 52, and a DC to
DC converter 54. A warning mechanism 56 such as a buzzer
or light may be provided for notifying a patient or adminis-
trator that a treatment session is completed or a problem has
occurred with the neurostimulator unit 16.

As shown, itis preferred that the USB port 44 is electrically
isolated from the remaining components of unit 16 using an
isolator 58 and isolated DC to DC converter 60. Other aspects
of'the unit 16 include a power management chip 62 disposed
between the battery 42 and microcontroller 46, which uses
power from the USB port 44 to charge the battery 44 con-
nected through a fuse 64 disposed between the battery 42 and
microcontroller 46. A regulator 66 is provided for maintain-
ing a constant supply voltage to the USB interface 68 when
the USB port 44 is connected.

Referring to FIG. 6, the computer system/transfer device
includes a customer interface 70 for purchasing treatment
credits to be used with an appropriate neurostimulator unit 16.
It should be understood that the customer could include the
patient or a health care professional or office that administers
treatment sessions to patients, and the terms user, customer,
patient, and administrator may be used interchangeably
herein. Each customer is set up with a customer account and
the customer’s neurostimulator unit or units 16 are then
linked to this account. The customer interface 70 is preferably
available to the customer through a web-based or download-
able software application accessible from a desktop com-
puter, laptop, tablet computer, smartphone, or the like.

As shown in FIG. 6, the customer has several options to
choose from through the customer interface 70 such as down-
loading and purchasing treatment credits 72, requesting a
refund of treatment credits 74, ordering supplies 76 such as
electrode pads 12 and needle electrodes 14, accessing account
information 78, requesting technical support 80, and one or
more links 82 that redirect the user to additional information
on the web such as the manufacturer website.

‘When the neurostimulator unit 16 is connected to the com-
puter system, the microcontroller is updated, preferably auto-
matically, based on the actions of the customer through the
customer interface 70. For example, if the user purchases a
treatment credit using the customer interface 70, the pur-
chased treatment credit is transferred to the microcontroller
of the neurostimulator unit 16 for providing the user with an
additional treatment session when the unit 16 is connected to
the computer system or a network connected to the computer
system.

Referring to FIG. 7, a method for performing tibial nerve
stimulation treatment sessions using the nerve stimulation
device 10 is provided. It should be understood that the fol-
lowing steps are generally performed in no particular order
and some steps may be omitted. In step 100, the user or
customer is provided with a nerve stimulation device 10 hav-
ing a neurostimulator unit 16 as described substantially
above. Preferably, the nerve stimulation device 10 is provided
to the customer at a reduced cost, which is to be recouped by
having the customer pay for using the device 10 on a per-
treatment session basis. In step 102, the customer signs up for
a customer account on the computer system and links the
customer’s one or more neurostimulator units 16 with the
customer account. Information submitted to computer system
is transferred to the central server through the communication
network for authorization. Preferably, each neurostimulator
unit 16 includes a unique identification number and the neu-
rostimulator unit 16 is linked to the customer account by
providing the appropriate unique identification number.
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After signing into the customer account, the customer is
directed to the customer interface 70 and purchases one or
more treatment credits in step 104. The purchase request is
routed to central server, which authorizes the request and
credits the treatment credits to the customer account. Each
purchased treatment credit preferably includes aunique serial
number for assisting in tracking usage of the treatment credit.
In step 106, the neurostimulator unit 16 is connected to the
computer system through a wireless or hardwire connection
as described above for transferring information between the
neurostimulator unit 16 and the computer system. In step 108,
the neurostimulator unit 16 transmits its unique identification
number to the computer system and the computer system
verifies that the unit 16 is linked to the customer account.

After verification that the unit 16 is an authorized device
for the particular customer account, the computer system
transmits the one or more treatment credits purchased in step
104 to the neurostimulator unit 16 in step 110. Alternatively,
the information could be transferred between the computer
system and the neurostimulator unit using a digital storage
device such as a flash storage drive. In addition to transmitting
the purchased treatment credits to the neurostimulator unit
16, information transferred to the computer system from the
neurostimulator unit 16 could include a number of remaining
treatment credits, if any, available to the unit 16, the total
number of treatment sessions provided by the unit 16, the
status of incomplete treatment sessions performed by the unit
16, usage information of particular treatment credits based on
the treatment credit’s unique serial number, battery status,
etc. This information can then be accessed from the customer
interface 70 for monitoring the status and usage of the neu-
rostimulator unit 16 when desired. For example, the usage
information would be helpful when preparing bills to patients
and processing insurance claims.

In step 112, the patient or administrator requests a treat-
ment session to be performed using the neurostimulator unit
16. At this point, the unit may or may not be connected to the
computer system. In step 114, the neurostimulator unit 16
determines whether a treatment credit is available. If it is
determined in step 114 that there the unit 16 has no more
available treatment credits, the patient or user must return to
step 104 to purchase additional treatment credits before
another treatment session may be performed. If a treatment
credit is available, the nerve stimulation device 10 performs a
treatment session using one of the treatment credits pur-
chased in step 104 and transferred to the neurostimulator unit
in step 116. In performing the treatment session, the unit 16
activates the pulse generator so that current pulses traverse the
stimulation site during the treatment session by passing from
the transcutaneous electrode 12 to the internal percutaneous
electrode needle 14. After a treatment session is performed,
the number of available treatment credits is reduced by one.
Step 112 is then repeated when another treatment session is
requested.

In certain embodiments, the above treatment credit system
may be replaced or supplemented with a post-paid type ser-
vice where the user is billed according to a predetermined
time period. based on the number of treatments sessions
performed by the device during the payment period. Each
device is awarded a certificate for the future use period. It
should be understood that the certificate is similar to the
treatment credits described above except that it has a time
duration as opposed to be limited to one particular treatment
session. The device has the capability of counting uses in the
time period. At the end of the time period, the certificate
expires. Connecting to the central server, such as through a
vendor’s website or software application, allows the owner to
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upload to the central server the uses of the last time period,
arrange for payment, and download a certificate for the future
defined period that may be moved to the device by a transfer
device described earlier. As noted above, in this embodiment,
the microcontroller of the neurostimulator unit 16 continues
to store information relating to past usage of the unit 16 for
controlling operation of the device 10. Further, the pulse
generator may be activated so long as an unexpired use cer-
tificate is available. Devices that are capable of remaining
connected to the central server, such as through an Internet or
cellular connection, may also be monitored in real time by the
vendors commerce site and regular billing for each use can be
carried out without a transfer device.

In preferred post-treatment payment embodiments, the
user may be given an unpaid credit limit equal to a number of
allowed unpaid (i.e., postpaid) uses in addition to or in
replacement of the requirement to prepay for all treatment
credits. Upon a treatment session request, the microcontroller
first determines whether the user has any prepaid treatment
credits available (if applicable). If none are available, the
microcontroller then determines whether the user has
exceeded its unpaid credit limit if an unpaid credit limit has
been given to the user. It should be understood that the unpaid
credit limit could have a time duration, such as by incorpo-
rating the unpaid credit limit with a time certificate as
described above. If the user’s unpaid credit limit has not been
reached, the pulse generator is activated and a treatment ses-
sion is performed. On the other hand, if the user’s unpaid
credit limit has been reached, the user must access their
account and pay off/down their balance owed and/or purchase
prepaid treatment credits. Following payment, the user may
then connect the neurostimulator unit 16 to the central server
to reset the device’s unpaid credit limit or update the amount
of prepaid treatment credits stored to the device. Thus, the
advantage of providing the user with an unpaid credit limit is
that the neurostimulator unit 16 does not have to be connected
to the central server each time prepaid credits are exhausted
and a treatment session request is made.

In other words, when an unpaid credit limit is given to the
customer or a customer account, the unpaid credit limit pro-
vides a number of treatment credits be made available to the
“credit exhausted” customer account without the immediate
need for access to the web commerce site of the vendor. When
a treatment session is performed on an unpaid credit, the
number of unpaid treatment credits available to the device is
reduced. Similarly, when a prepaid treatment session/credit is
transferred from the customer account storage to the medical
device, the number of prepaid credits transferred is reduced
by the number of used, unpaid treatment credits recorded and
the account unpaid credit limit is appropriately restored.
Similarly, once payment is provided for the unpaid treatment
sessions already performed, credit is restored and the number
of'unpaid treatments credits available to the customer account
is increased up to the unpaid credit limit.

As noted above, the payment system described above with
respect to a nerve stimulation system is applicable to other
medical devices, particularly those in the dental, veterinary,
and chiropractic fields. Referring to FIG. 8, apayment system
200 implemented substantially as described above for other
medical devices is schematically shown having a medical
device computing unit 202, a central payment server 204, and
acommunication network 206 connecting the medical device
202 to the central server 204. In preferred embodiments, the
payment system 200 includes a plurality of medical devices
202 operable to be connected to the central server 204. Each
of the plurality of medical devices 202 includes a memory
220, processor 222, and communicator 228. The processor
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222 functions similarly to the microcontroller described
above in that stores usage data at memory 220 and controls
functioning of the device based on the usage data and/or
communication of the unit 202 with the central server 204.
The central payment server 204 also includes a processor 230
connected to a memory 232 and a communicator 234. Com-
municator 228 of medical device 202 and communicator 234
of central server are operable to transmit and receive infor-
mation between each other through communication network
206.

As explained above in the example of a nerve stimulator
device, the communicator 228 in certain embodiments is
operable to directly connect to the central server 204 using a
wired or a wireless connection such as cellular, Bluetooth, or
wireless Internet connection. In this embodiment, the medical
device preferably includes a display 224 and interface 226 as
shown for displaying and entering operating information for
device 202. In preferred embodiments, a transfer device such
as a smartphone, USB storage device, laptop, tablet com-
puter, or similar computing device having an associated
memory for downloading, storing, and transmitting treatment
credits and usage data is used to transfer information between
the medical device 202 and central server 204. According to
this embodiment, communicator 228 is operable to transmit
and receive information from the central server 204 by con-
necting the medical device 202 to the transfer device.

The foregoing description of preferred embodiments for
this disclosure have been presented for purposes of illustra-
tion and description. They are not intended to be exhaustive or
to limit the invention to the precise form disclosed. Obvious
modifications or variations are possible in light of the above
teachings. The embodiments are chosen and described in an
effort to provide the best illustrations of the principles of the
invention and its practical application, and to thereby enable
one of ordinary skill in the art to utilize the invention in
various embodiments and with various modifications as are
suited to the particular use contemplated. All such modifica-
tions and variations are within the scope of the invention as
determined by the appended claims when interpreted in
accordance with the breadth to which they are fairly, legally,
and equitably entitled.

What is claimed is:

1. A method of providing payment for use of a medical
device on a per-treatment session basis, the method compris-
ing:

providing a customer computer system having a customer

interface;

providing a medical device computing unit including a

microcontroller for monitoring a number of treatment
sessions available to the medical device and for activat-
ing the medical device when the number of treatment
sessions available is at least one, the number of treatment
sessions available determined based on at least one of a
credit limit provided to the customer for postpaid treat-
ment sessions and a number of prepaid treatment credits
purchased by the customer;

receiving a treatment credit request transmitted through the

customer interface, the treatment credit request having
purchase information including at least one of payment
of a number of postpaid treatment sessions already per-
formed and payment for a number of prepaid treatment
credits;

transmitting the treatment credit request from the customer

computer system to a central payment server for valida-
tion;

receiving at the customer computer system validation

information, the validation information corresponding



US 9,076,187 B1

11

to at least one of the number of postpaid treatment ses-
sions paid for and the number of prepaid treatment cred-
its purchased;

connecting the microcontroller of the medical device com-

puting unit to the customer computer system;
transmitting the validation information from the customer
computer system to the microcontroller; and

adjusting the number of treatment sessions available to the

medical device based on the validation information.

2. The method of claim 1 further comprising:

determining whether the number of treatment sessions

available is at least one; and

activating the medical device based on a treatment session

request when it is determined that the number of treat-
ment sessions available is at least one.
3. The method of claim 1 further comprising:
transmitting usage information from the microcontroller to
the customer computer system, the usage information
including a number of treatment sessions performed;

monitoring the usage information of the medical device
through the customer computer system; and

providing the usage information to the customer through

the customer interface of the customer computer system.

4. The method of claim 1 wherein the microcontroller
communicates with the customer computer system through
one of radio frequency, Bluetooth, infrared, and a wireless
Internet connection.

5. The method of claim 1 wherein the microcontroller
communicates with the customer computer system through a
universal serial bus connection.

6. The method of claim 1 wherein the medical device
includes the customer interface of the customer computer
system and acommunicator to communicate directly with the
central payment server.

7. A method of providing payment for use of a medical
device on a per-treatment session basis, the method compris-
ing:

providing a customer computer system having a customer

interface;

linking the medical device to a customer account, the cus-

tomer account for monitoring a number of treatment
sessions available to the customer account;
providing a medical device computing unit including a
microcontroller for monitoring usage information
directed to a number of treatment sessions performed by
the medical device, for updating a number of treatment
credits available to the medical device based on the
number of treatment sessions performed by the medical
device, and for activating the medical device upon a
treatment session request when the number of treatment
credits available to the medical device is at least one;

connecting the medical computing unit to the customer
computer system for transmitting at least one of the
number of treatment sessions available to the customer
account to the microcontroller, each of the number of
treatment sessions available transmitted to the micro-
controller corresponding to one treatment credit avail-
able to the medical device; and

updating the number of treatment credits available to the

medical device based on the number of treatment ses-
sions available to the microcontroller transmitted from
the customer account.

8. The method of claim 7 further comprising receiving a
treatment credit request transmitted through the customer
interface, the treatment credit request including payment for
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anumber of prepaid treatment credits, each prepaid treatment
credit corresponding to one treatment session available to the
customer account.

9. The method of claim 7 wherein the linking step further
includes linking a credit limit to the customer account, the
credit limit providing a number of postpaid treatment credits
available to the customer account, each postpaid treatment
credit corresponding to one treatment session available to the
customer account.

10. The method of claim 9 further comprising:

receiving payment information including payment of at

least a portion of the postpaid treatment credits; and
updating the number of treatment sessions available to the
customer account based on the payment information.

11. The method of claim 7 further comprising:

transmitting the usage information from the microcontrol-

ler to the customer computer system;

monitoring the usage information of the medical device

through the customer computer system; and

providing the usage information to the customer through

the customer interface ofthe customer computer system.

12. The method of claim 7 wherein the microcontroller is
connected with the customer computer system through one of
radio frequency, Bluetooth, infrared, and a wireless Internet
connection.

13. The method of claim 7 wherein the microcontroller is
connected with the customer computer system through a uni-
versal serial bus connection.

14. The method of claim 7 wherein the medical device
includes the customer interface of the customer computer
system.

15. A method for providing payment for use of a medical
device on a per-treatment session basis, the method compris-
ing:

providing a computer system having a customer interface

and a central payment server;
linking the medical device to a customer account;
providing the medical device with a medical device com-
puting unit including a microcontroller for monitoring
usage information directed to a number of treatment
sessions performed by the medical device and a commu-
nicator for communicating with the computer system;

providing a user with a time certificate having an expiration
date, the time certificate operable to be transmitted to the
microcontroller, and the microcontroller operable to be
activated upon an activation request based on the expi-
ration date of the time certificate;

receiving at the computer system the usage information

from the medical device computing unit;
billing the customer account for the number of treatment
sessions performed by the medical device; and

updating the expiration date of the time certificate based on
receiving payment for the number of treatment sessions
performed by the medical device.

16. The method of claim 15 wherein the microcontroller
communicates with the customer computer system through
one of radio frequency, Bluetooth, infrared, and a wireless
Internet connection.

17. The method of claim 15 wherein the microcontroller
communicates with the customer computer system through a
universal serial bus connection.

18. The method of claim 15 wherein the medical device
includes the customer interface of the customer computer
system and a communicator to communicate directly with the
central payment server.
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